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red algae, 102-5 
Alginate, soil productivity 
and, 81-82 
Alginic acid, soil aeration 
and, 78 
Aluminum, as soil con- 
ditioner, 84 
Amine, auxin and, 355-56 
Amino acids 
and auxin formation, 351-52 
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see also Protein 
Anaerobiosis 
Hill reaction and, 311 
in rest breaking, 188, 191, 
195 
resistance to fungus and, 
5 


Anthocyanins, photosynthesis 
and, 
Apple scald, 206-13 
causes of, 206-8, 211, 213 
characteristics of, 206 
control of, 208, 212-13, 221 
development of, time factor 
in, 208-9 
growth substances and, 221 
harvest time and, 211 
present knowledge of, 212- 
13 


skin composition and, 211- 


12 
storage and, 206-7, 212 
volatiles and, 209-10 
controls on, 209 
identification of, 210-11 
Apple skin, composition of, 
scald and, 211-12 
Apple spotting, 213 
Artifacts, in centrifugation, 
119-20 
Ascorbic acid 
catalytic activity of, copper 
and, 19-20 
in chloroplasts, 288 
postharvest change, 205, 
218 
Ascorbic acid oxidase, 123 
crown gall and, 151 
Auxin 
antiauxin, 341-42 
bound, 342 
as storage reserve, 359- 
60 
chemical structure, 341 
crown gall and, 144-45 
destruction, 360-72 
acids and, 360 
adsorption, 360 
binding and, 365-69 
decomposition, 360 
indoleacetic acid oxidase 
and, 369-72 
ionization and, 364-65 
peroxides and, 360 
radiation, ultraviolet, 
363-64 
radiation, visible and, 361- 
63 


riboflavin and, 363 
formation of, 351-60 
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aldehyde and, 352-54 
amine and, 355-56 
amino acid and, 351-52 
esters and, 357 
inhibitors and, 359 
keto-acid and, 354-55 
nitrile and, 356-57 
precursors of, 358 
tissues and, 351 
free, 342 
fungus disease and changes 
in, 241-42 
geotropism and, 174, 176, 
178-79 
identification of, 341-50 
acid-alkali test, 343 
in biological extracts, 344 
color test, 343 
extraction method, 347 
migration analysis, 344 
indoleacetic acid, 341-72 
as inhibitor, 366 
nastic movements and, 163 
occurrence of, 341-50 
compound lability and, 347 
concentration, 347 
phototropism and, 164-66, 
169-70 
precursor, 342, 358 
production, 342 
rest-breaking, 188, 191-93 
see also Auxin-inhibitor 
mechanism 
Auxin-inhibitor 
mechanism of, 192-94 
growth, 193 
respiration, 193-94 
rest-breaking, 192-95 


B 


Bacteria 
photosynthesis in, 93, 96, 
326-27 
soil aggregation and, 77 
Bacteriochlorophyll 
energy transfer in, 296 
reduction of, 277 
Bacteriopheophytin, reduction 
of, 277-78 
Blade 
role of 
in geotropism, 176 
in phototropism, 166 
Borax 
as foliar nutrient, 34 
fungus disease and, 231 
Boron 
algal nutritive requirements, 
57 
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as foliar nutrient, plant 
response to, 34 
Buds 
growth interruption of, 185 
rest in 
breaking of, 187 
requirements of, 186 
temperature effect, 186, 187 
Butyryl coenzyme A 
dehydrogenase, 15 


Cc 
Cadmium, fungus disease and, 
231 


Calcium, algal nutritive 
requirements, 57, 67-68 
Cambium, after dormancy, 
188, 192 
Carbohydrate 
fungus disease and, 230-32, 
242-43 
metabolism 
crown gall and, 148-49 
enzymes, metallic 
activation, chart of, 9 
inhibitors, 10 
magnesium and, 8 
metal ion catalysis and, 
8-10 
transformation, postharvest, 
5 


Carbon 
algal nutritive requirements, 
57, 59-61 
Carbon dioxide 
P-glycerate fixing, 123 
photosynthesis and 
fixation of, 322-24 
quantum requirements, 
315-16 
role of 
as auxin, 181 
in thermonasty, 181 
in soil, 85 
Carotene 
chlorophyll association of, 
296 


as a light filter, 164-65 
photochemistry of, 271-82 
structure and theory, 271- 
72 
in vitro reactions of, 272- 


and phototropism, 164-65 
Carotenoids 

absorption spectrum, 94-96 

changes from fungus 
disease, 240-41 

energy transfer in photo- 
synthesis and, 293 

fucoxanthin, 95, 99 

photosynthesis and, 93-94, 
99 


phototropism and, 164-65 
storage and, 218 
Catalase, 123 
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in chloroplasts, 288-89 
crown gall and, 151 
Catalysts 
metallo-proteins as, 2-8 
Cell nucleus 
enxymatic studies and, 
116, 117, 125-27 
Cellulose 
in humus, 76 
products, soil aeration and, 
80 


Cell wall 
enzymatic studies and, 116 
Chelate structures, 6-8 
Chelating agents, 55, 59 
Chilling 
dormancy and, 196 
see also Rest 
postharvest injury by, 
216-19 
susceptibility to, 216-17 
symptoms of, 216 
temperature and, 216-18 
time factor in, 217 
respiration and, 215 
Chitin 
role of, in phototropism, 
167, 169 
Chlorella 
absorption spectrum, 96 
as food, 328-39 
nutritive requirements of, 
56, 59-65, 67-70 
Chloroform 
fungus disease and, 236 
Chlorophyll 
biosynthesis of, 291-93 
crystallization of, 296-97 
photochemistry of, 271- 
82 
energy conversion in, 
273, 296 
fluorescence and, 272-74, 
295-97 
Hill reaction and, 298 
oxygen and, 275-78 
peroxides and, 276 
quinoid substances and, 
276 
reducing agents and, 277 
Schenck general reaction 
scheme, 279-82 
structure and theory, 271- 
72 
in vitro reactions of, 272- 
82 
powdery mildew, effect of 
on, 240 
protein associations of, 
289-91 
Chloroplasts 
composition of, 285-87 
ascorbic acid, 288 
chromatophores, 287 
cytochromes, 287 
enzymes, 287-89 
nucleic acids, 286-87 


proteins, 285-86, 289-91 
enzymatic studies and, 
116, 124-25 
Hill reaction and 
photochemical properties 
of, 299 
quantum requirements, 
314-15 
rate of, 290-91 
water splitting and, 297 
plant viruses and, 292 
structure of, 282-85 
in algae, 283 
in higher plants, 284-85 
methods of investigation, 
283 
Chromatic adaptation, 107-8 
de-adaptation, 108 
‘‘functional’’, 108 
Chromatography 
in auxin identification, 344- 
46 


chart of, 345 
fungus disease and, 229 
volatile emanations and, 
214 
Chromatophores 
in chloroplasts, 287 
Chromosomes, 186 
Citric acid cycle 
enzyme activation in, 10- 
13 


chart of, 12 
Citric oxidase, 123 
Cobalt 
algal nutritive 
requirements, 57 
Coenzyme A, 123 
Coleoptiles, Avena 
geotropism in, 172 
phototropism in, 164-65, 
170-71 
Copper 
algal nutritive 
requirements, 57 
enzymes and, 19-21 
as foliar nutrient, plant 
response to, 33 
Copper enzymes, 19-21 
Crop response to soil 
conditioning, 86 
Crown gall 
bacterium virulence and, 
153-56 
biochemistry of, 148-51 
carbohydrate 
metabolism, 148-49 
enzymology, 151 
nitrogen changes, 149-50 
respiration, 150-51 
development of, 143-48 
auxin and, 144-45 
host role, 143-44 
inhibitory substances, 
147-48 
stimulatory substances, 
146-47 




















inception period, 137-43 
bacteria and, 137-40 
biochemistry of, 142 
growth substance and, 

141-42 
temperature and, 137-40 
time factor, 138-40 
wound role in, 140-41 
problem of, 133-37 
recovery of tumor cells, 
156-57 
secondary tumors and, 151- 
53 


tumor morphology and, 
153-56 
Cutin, apple scald and, 211 
Cyanide insensitive oxidase, 
123 


Cyanide, rest-breaking 
properties, 191 
Cytochrome oxidase, 118, 
122, 123 
Cytochromes 
in chloroplasts, 287 
in Hill reaction, 302-3 
reduction of, 18-19 
Cytology 
enzymatic study and, 116- 


17 
chemical identification, 
117-18 
particle separation, 116 
Cytoplasm, in dormancy, 195 


D 


Deciduous trees, dormancy 
and, 183-84 
Diageotropism, 178-79 
Diatom 
light spectra, 98 
mineral nutritive re- 
quirements, 58, 63, 67, 
69-70 
photosynthesis, 99 
2,4-Dichlorophenoxyacetic 
acid 
as auxin, 341-72 
fruit storage and, 219 
ripening and, 221 
vegetable storage and, 220 
Dinitrophenol, rest-breaking 
properties, 191 
2,4-Dinitrophenol, ripening 
and, 215 
Dinoflagellates 
nitrogen requirements of, 
64 


Diphosphopyridine nucleotide 
(DPNH)-cytochrome-c 
reductase, 18-19 

Diphosphopyridine nucleotide 
glyceraldehyde, 123 

Disease, functional 

volatile emanations and, 
205-14 
see also Apple scald; 
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Apple spotting; Chilling; 
Pear scald; and 
Respiration 


Disease, fungus 


see Fungus diseases 


Dormancy 


auxins and, 192 

in buds, 185 

causes of, 183 

chilling requirement, 196 

definition of, 183 

horticultural aspects, 197- 
200 

recuperation during, 201 

in seedlings, 185 

in woody plants, 183-201 

see also Rest 


E 


Ecology, see Plant geography 
Ecospecies, 262 
Ecotypes, 262 
Electrical activity 
in geotropism, 172 
in phototropism, 169, 170 
Electronic energy 
transfer of, 294 
see also Fluorescence 
Energy 
conversion of, 273 
photosynthesis and 
migration of, 393-97 
quantum requirements, 
313-22 
transfer mechanisms in 
photosynthesis, 293-97 
Enolase, 123 
Enzyme 
action 
and dormancy, 195 
fungus disease and, 240 
in chloroplasts, 287-89 
condensing, 123 
constitution 
metal deficiencies and, 
21-25 
crown gall and, 151 
identification of, methods 
used, 118-19 
localization 
acetate activating enzyme, 
123 
aldolase, 123 
ascorbic oxidase, 123 
carbon dioxide fixing into 
P-glycerate, 123 
catalase, 123 
centrifugation, 119-20 
chemical identification, 
117-18 
citric oxidase, 123 
coenzyme A, 123 
condensing enzyme, 123 
cyanide insensitive 
oxidase, 123 
cytochrome-f, 123 


393 


cytochrome oxidase, 122 

cytological studies, 115, 
116-17 

diphosphopyridine 
nucleotide glyceraldehyde, 
123 

enolase, 123 

enzymatic identification, 
118-19 

fatty acid oxidation, 12: 

fumarase, 123 

glutamine synthesis, 123 

glutathione synthesis, 123 

glycolic oxidase, 12 

hexokinase, 122 

in higher plants, 115-29 

Hill reaction-photo- 
reduction coupled 
enzyme, 123 

intracellular, 115 

isomerase, 123 

a-ketoglutaric oxidase, 
123 


lecithinase, 123 

malic oxidase, 123 

methods of study, 115-16, 
128-29 

microsomes, 127 

mitochondrial enzymes, 
120-24 

mutants and, 128-29 

nuclear enzymes, 125-27 

oxalacetic acid, 123 

oxidative phosphorylation, 
123 

pectinesterase, 123 

phosphatase, 123 

phosphorylase, 123 

plastid enzymes, 124-25 

polyphenol oxidase, 123 

pyruvate, 123 

pyruvate kinase, 123 

succinic oxidase, 123 

sucrose phosphorylase, 


surface enzymes, 127-28 
unknown pigment, 123 
references to, chart of, 123 


Enzyme systems 


copper and, 19-21 
metal deficiencies of, 21-25 
metal requirements of, 
8-15 
carbohydrate metabolism 
and, 8-10 
citric acid cycle and, 10- 
13 


multiple activation, 13 
specific components, chart 
of, 13, 14, 15 
metallo-proteins, 2-8 
micronutrient elements in 
action of, 1-25 
metallo-flavoproteins, 
15-19 
metallo-proteins, 2-8 


Epsom salts 
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as foliar nutrient, 37-38, 44 
Esters, auxin and, 357 
Ethylene 

and fruit disease, 214 

respiration and, 214-15 
Ethylindoleacetate, as auxin, 

341-72 
Evergreens, dormancy and, 
183-84 


Fertilizers 
soil conditioners and, 
88-89 
Flavones, photosynthesis 
and, 95 
Floridorubin, 95 
Flowers, thermonastic 
reactions of, 179-81 
Fluorescence 
of chlorophyll 
algae and, 294 
in Hill reaction, 306 
hydrogen and, 278 
magnesium and, 272-76, 
278 
oxygen and, 275-78 
phycocyanin and, 294 
protein and, 294 
protein-chlorophyll 
complexes and, 290 
reducing agents and, 278 
‘‘sensitized’’, 294-95 
water and, 295 
in nonchlorophyllous 
pigments, 109-10 
energy transfer from, 110 
role of chlorophyll in, 109 
Food, algae as, 328-29 
Fruit 
drop, control of, 220 
physiology of 
postharvest, 205-21 
storage, 217 
Fucosan, 95 
Fucoxanthin 
absorption spectrum of, 95 
photosynthesis and, 99 
Fumarase, 123 
Fumaric hydrogenase, 18 
Fungus 
diseases, see Fungus 
diseases 
obligately parasitic, 225 
soil aggregation and, 77 
Fungus diseases 
experimental cultures of, 
236-38 
host alteration from, 238- 
44 


host environment, effect on 
parasite, 229-38 
host restriction 
clones, 226 
genetic basis ot, 225-27 
inception of, 225-29 
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mildew 
downy, 225 
powdery, 225 
penetration of, time factor 
in, 228 
physiological aspects of, 
225-44 
resistance to, 227-29 
chemical basis of, 228- 
29 
mineral elements and, 
229-31 
toxins and, 239 
see also Fungus disease, 
susceptibility to 
rust, 225 
spore development 
on artificial substrata, 
227 
on uncongenial plants, 
227-28 
zinc and, 227 
susceptibility to, 226 
carbohydrate and, 231- 
32 
growth substances and, 
234-35 
light and, 232-33 
metabolism of host and, 
235-36 
mineral elements and, 
229-31 
prior infection and, 236 
temperature and, 233-34 
symptoms of, 238-44 
auxin change and, 241-42 
carbohydrate accumula- 
tion and, 242-43 
carotenoid changes and, 
240-41 
causes, 238 
growth factor change 
and, 241-42 
lipid changes and, 240- 
41 
nitrogenous compounds, 
240 
permeability, 239-40 
phosphorus accumulation 
and, 242-43 
photosynthesis and, 243 
respiration and, 243-44 
toxins and, 239 
virus multiplication, 244 


G 


Genetics 
in chloroplasts, 285 
dormancy and, 200-1 
plant geography and, 249- 
68 


Geotropism, 172-79 
auxin and, 174-76 
effect of light on, 176 
effect of time on, 173-74, 
176 





electrical activity in, 172 
indole-3-acetic acid, 176 
inhibitors of, 172 
of leaves, 176-77 
metabolic changes and, 174 
respiration and, 174 
of stamens, 176 
translocation in, 172-73 
Glucose, and nitrogen 
metabolism, 61 
Glutamine synthesis, 123 
Glutathione synthesis, 123 
Glycerol, and geotropism, 
172 


Glycolic oxidase, 123 
Glycols 

Hill reaction and, 297 
Glycolysis 

resistance to fungus and, 


Grana 
enzymatic studies and, 116 
structure of, 284-85 
Gravitation, and geotropism, 
172-79 
Griseofulvin, in phototropism, 
16 


Growth 
factors, fungus disease and, 
241 


inhibition of, 199-200 

interruption of, 183-85 

substances, see Growth 
substances 

Growth substances 

crown gall and, 141-42 

2,4-dichlorophenoxyacetic 
acid, 219-20 

disease control and, 220 

fruit drop control by, 
220 


fungus disease and, 234-35 

postharvest behavior and, 
219-21 

ripening and, 221 

sprouting and, 220 


H 
Hematins, photosynthesis and, 
95 


Hexokinase, 122, 123 
Higher plants 
enzyme localization in, 
115-29 
nonchlorophyllous photo- 
synthesis in, 106-7 
carotene, 106 
cryptoxanthin, 106 
eloxanthin, 106 
luteins, 106 
zeaxanthin, 106 


Hill reaction, 290, 297-313 


chemiluminescence in, 307 

components of, 297-98 

extrinsic factors, effects 
of, 308-10 





fluorescence in, 306-7 
intermediates in, 312 
light, flashing and, 310-13 
anaerobiosis and, 311 
mechanism of, 298-300 
inhibition of, 299, 305, 
308-9 
oxidant participation mode, 
300-8 
cytochromes and, 302-3 
illumination and, 303 
quinones in, 300-2 
rate of, 300-1 
tricarboxylic acid cycle, 
304 
pH and, 313 
photoreduction coupled 
enzyme, 123 
photosynthesis in, velocity 
of, 308-10 
quantum requirements, 314- 
15 


Hormones 
role of, in geotropism, 178 
see also Auxin 
Horticulture 
dormancy in, 197-200 
chilling requirements, 
197, 199 
climatic variations, 198 
prolongation of, 199-200 
sprays and, 197-98 
foliar nutrient sprays, 31- 
51 
Humus, composition of, 76- 
17 


Hydrogen 
chlorophyll and, 278 


I 


Indole-3-acetic acid 
effect of 
on geotropism, 176 
on phototropism, 163-65, 
167-69 
Indoleacetaldehyde 
as auxin, 341-72 
Indoleacetic acid 
as auxin, 341-72 
crown gall and, 135-36 
Indoleacetic acid oxidase 
auxin destruction and, 369- 
72 
Indoleacetonitrile, as auxin, 
341-72 
Indolepyruvic acid, as auxin, 
341-72 
Inhibition, correlated, 183-84 
see also Dormancy 
Inhibitors 
auxin and, 359 
of carbohydrate metabolism, 
10 
crown gall and, 147-48 
and dormancy, 183 
of fungus, 235 
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geotropic, electrical 
activity of, 172 

growth, rest-breaking, 
193 


of Hill reaction, 299, 305, 
308-9 
respiratory, and thermo- 
nasty, 180 
Ionization, and auxin 
destruction, 364-65 
Iron 
algal nutritive require- 
ments, 57, 69-70 
as foliar nutrient 
fixation of, 31 
plant response to, 31-32, 
44, 48 
purpose of, 31 
as soil conditioner, 84 
Isomerase, 123 


K 
Keto-acid, auxin and, 354- 
staat oxidase, 123 
L 


Leaf, nutrition and, see 
Nutritive sprays 
Leaf-fall, 183 
Leaves, geotropism of, 
176-77 
Lecithinase, 123 
Leucine aminopeptidase 
as catalyst, 6 
ion requirements, 6 
Light 
and auxin destruction, 361- 
64 
and dormancy, 196 
effect on geotropism, 176- 
78 


fluorescence in, protein 
and, 294 

fungus disease and, 232- 
33 


Hill reaction and, 298, 303 
chemiluminescence in, 
307 
flashing light and, 310-13 
and nonchlorophyllous 
photosynthesis, 93-111 
phosphatase and, 289 
and phototropism, 164-72 
Lignins, soil conditioners 
and, 78 
Lipids, fungus disease and, 
240-41 
Lithium, fungus disease and, 
230 


M 


Magnesium 
algal nutritive 


395 


requirements, 57, 67- 
68 
carbohydrate metabolism 


and, 
chlorophyll development 
and, 293 
fluorescence and, 272-76, 
278, 290, 295 
as foliar nutrient 
Epsom salts, 37-38 
plant response to, 37-38 
Maleic hydrazide, as 
inhibitor, 220 
Malic oxidase, 123 
Manganese 
algal nutritive require- 
ments, 57, 70 
decarboxylation and, 25 
as foliar nutrient, plant 
response to, 33-34 
hydrolysis and, 25 
see also Enzyme systems, 
micronutrient 
elements in 
Mercury, fungus disease 
and, 231 
Metabolism 
resistance to fungus and, 
235-36 
Metallic ions 
decarboxylation and, 4 
metallo-proteins and, 1, 
6 


multiple activation of 
enxymes, 13 

phosphorylation and, 2 

see also Enzyme systems, 
metallic requirements 


of 
Metallo-flavoproteins, 15- 
19 


butyryl coenzyme A 
dehydrogenase, 15 
diphosphopyridine 
nucleotide (DPNH) 
cytochrome-c 
reductase, 18-19 
fumaric hydrogenase, 18 
nitrate reductase, 15-17 
xanthine oxidase, 17-18 
Metallo-proteins 
catalytic properties of, 
enzyme action, 2-3 
increased catalyzation, 
48 
protein alteration, 3-4 
ionic properties of, 1 
Metals 
enzyme requirements for, 
8-15, 21-25 
as foliar nutrients, 31-34 
function of, in peptidases, 1 
see also Metallo-flavo- 
proteins; and Metallo- 
proteins 
Microsomes 








396 


enzymatic studies and, 117, 
127 


Mildew 
development of, nitrogen 
and, 230 
downy, 225, 227 
powdery, 225, 227, 240 
see also Fungus diseases 
Minerals 
as nutrients, 1, 55-71 
Mitochondria, 186 
chemical analysis of, 124 
definition of, 121 
electron microscope and, 
122 
enzymatic studies and, 116, 
117, 120-24 
Molybdenum, 17-18 
algal nutritive require- 
ments, 57 
as foliar nutrient, plant 
response to, 34 


N 


thal taldchud, 


as auxin, 341-72 
Napthaleneacetic acid, 
as auxin, 341 
Narcotics 
as inhibitors, in Hill re- 
action, 299 
Nastic movements, 163-81 
auxins and, 163, 177 
of petioles, 177 
Nitrate, reduction of, 
nitrate reductase and, 15- 
17 
Nitrate reductase, 15-17 
Nitrile, auxin and, 356-57 
Nitrogen 
algal nutritive requirements 
of, 56-57, 59, 61-64 
crown gall and, 142, 149- 
50 
fixation, 62 
in photosynthesis, 327-28 
as foliar nutrient 
amounts used, 35-36 
plant response to, 35-37, 
47-48 
fungus disease and, 229-30, 
240 
leaf nitrogen status, effect 
on 
spray absorption, 43-44 
soil conditioners and crop 
uptake, 88 
Nucleic acids, in chloro- 
plasts, 286-87 
Nutrition 
foliar application, see Nu- 
trient sprays 
of phytoplankton, 55-71 
Nutritive sprays, 31-51 
absorption of 
factors affecting, 39-46 
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see also Spray absorp- 
tion 
feasibility of, 49-51 
application methods, 50 
economic consideration, 
50 
fixation loss and, 49 
plant responses to, 31-39 
boron, 34 
copper, 33 
iron, 31-32 
macronutrient elements, 
35-39 
magnesium, 37-38 
manganese, 33-34 
micronutrient elements, 
31-34 
molybdenum, 34 
nitrogen, 35-37 
phosphorus, 38-39 
potassium, 38-39 
sulfur, 39 
zinc, 32-33 
soil application versus, 51 
use of by plant, factors 
affecting, 46-49 


oO 


Oil 
apple scald and, 211 
and fruit storage, 207-8 
sprays, dormancy and, 198 
Organs, interaction of, 
187-89 
Oxalacetic oxidase, 123 
Oxidants 
in Hill reaction, 300-8 
oxygen, 306 
quinones, 300-2, 305 
rate of, 300 
thioctic acid, 305 
Oxidase, crown gall and, 151 
Oxidative phosphorylation, 
123 
Oxygen 
chlorophyll and, fluores- 
cence in, 275-82 
and disease of fruits and 
vegetables, 206-11 
as inhibitor, 306 
as oxidant, 306 
photosynthesis and, 282 
role of, in phototropism, 
167, 169 
soil aeration and, 78 


P 


Parasites, see Fungus dis- 
eases 

Pear, scald of, 213 

Pectin, postharvest changes, 
205 

Pectinesterase, 123 

Peroxidase, crown gall and, 
151 








Peroxides 
and auxin destruction, 360 
Petiole 
role of, in geotropism, 176 
Petroleum oil sprays 
and dormancy, 195 
pH 
algal nutrition and, 60-61 
decarboxylation and, 5 
iron sprays and, 48 
metallo-proteins and, 3 
Phenols, apple scald and, 
212 


Phenylacetaldehyde oxidase 
system, 353 
Phosphatase, 123 
in chloroplasts, 289 
Phosphate, respiration and, 
215-16 
Phosphorus 
accumulation in fungus 
disease, 242-43 
algal nutritive require- 
ments, 56-57, 59, 64-67 
crown gall and, 142, 150 
as foliar nutrient, plant 
response to, 38-39, 48 
Phosphorylase, 123, 125 
Phosphorylation 
metallic ions and, 2 
chart of, 11 
Photosynthesis, 271-329 
in algae, 60, 70 
algae metabolism and, 
324-26 
bacterial, 326-27 
carbon dioxide fixation in 
cell-free preparations, 
323-24 
intermediate process of, 
322-23 
isotope effects on, 323 
chloroplast structure and 
composition, 282-93 
energy transfer mechanism, 
293-97 
enzymes and, 124, 287 
fungus disease and, 232-33, 
235, 243 
Hill reaction, 297-313 
intermediates in, 312 
natural conditions of, 328 
nitrogen fixation in, 327-28 
nonchlorophyllous, 93-111 
absorption and, 94-95 
algae and, 96-106 
bacterial, 93 
carotenoids and, 93-94 
chromatic adaptation, 
107-8 
diatoms and, 98-102 
energy transfer in, 110-11 
fluorescence and, 109-10 
higher plants and, 106-7 
inactive pigments, 95 
mechanism of, 108-11 
phycobilins and, 94 


pigments concerned, 93- 
96 


proteins and, 94 
unknown pigments, 95-96 
oxygen and, 282 


pigment interaction in, 293- 
97 


pigment photochemistry, 
271-82 
pigment separation in, 292 
quantum requirements, 
313-22 
carbon dioxide, 315-16 
for Hill reaction, 314-15 
oxygen, 317 
water and oxidation of, 297 
see also Hill reaction 
Phototropism, 164-72 
auxins and, 163-65 
in Avena coleoptile, 164- 
65, 170-71 
carotene and, 164 
chitin and, 167, 169 
effect of age on, 169-70 
fluorescent dyestuffs and, 
168 


griseofulvin and, 167 
indole-3-acetic acid and, 
164, 167-68 


liquid paraffin and, 168, 169 


oxygen and, 167 
photoelectric activity and, 
169-70 
in Phycomyces, 165 
riboflavin and, 164 
role of blade in, 166 
role of stalk in, 166 
of roots, 168 
triiodobenzoic acid and, 
166 
in Tropaeolum, 165 
Phycobilins 
absorption spectrum of, 95 
photosynthesis and, 94 
Phycocyanin 
in blue-green algae, 105 
fluorescence and, 294 
Phycoerythrin, absorption 
spectrum, 95, 104-5 
Phycomyces, phototropism 
in, 165, 166 
Physiology 
of fruits, postharvest dis- 
ease, 205-21 
plant geography and, 
249-68 
of vegetables, postharvest 
disease, 205-21 
Phytoplankton 
mineral nutrition of, 55-71 
absolute requirements, 55 
algae used in study of, 56 
boron, 57 
calcium, 57, 67-68 
carbon, 57, 59-61 
cobalt, 57 
copper, 57. 
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essential nutrients, 59-71 
iron, 57, 69-70 
magnesium, 57, 67-68 
manganese, 57, 70 
minimum requirement, 56 
molybdenum, 57 
nitrogen, 56-57, 59, 61-64 
normal requirement, 55- 
56 
nutrient concentration 
chart, 58 
optimum requirement, 56 
pH and, 60-61 
phosphorus, 56-57, 59, 
64-67 
potassium, 57, 65, 68-69 
silicon, 57,70 
sodium, 57, 68-69 
study requirements of, 
56 


sulfur, 57, 67 
trace elements, 57, 70-71 
zinc, 57 
Pigments 
carotene, photochemistry 
of, 272-82 


chlorophyll, photochemistry 


of, 272-82 
photosynthesis and, 93-111 
carotenoids, 93-94 
interaction of, 293-97 
separation of, 292 
porphyrin, photochemistry 
of, 272-82 
Plant geography 
experimental studies and, 
257-64 
physiology and, 249-68 
polyploidy and, 264-68 
Plant regulators, see Auxin 
Plant tumors 
physiology of, 133-57 
see also Crown gall 
Plasmodesmata, loss of, 
186-87 
Plastids, enzymatic studies 
and, 117, 124-25 
Polarization, of pigments, 
271-72 
Polyelectrolytes, synthetic 
determination of, 82 
mechanism of action of, 
89-90 
soil aeration and, 82-84 
soil aggregation and, 82-84 
soil condition and, 83 
soil-water relationships 
and, 82-84 
Polyphenol oxidase, 123 
Polysaccharides 
as soil aggregators, 77-79 
Polyuronides 
as soil aggregators, 77-79 
Porphyrin 
photochemistry of, 271-82 
in vitro reactions, 272-82 
structure and theory, 271- 


72 
Postharvest physiology 
in fruits, 205-21 
in vegetables, 205-21 
Potassium 
algal nutritive require- 
ments, 57, 65, 68-69 
as foliar nutrient, plant 
response to, 38-39 
fungus disease and, 229 
soil conditioners and crop 
uptake, 88 
Prolidase, ion requirements, 
6 


Protein 
auxin binding and, 367-68 
in chloroplasts, 285-86, 
289-91 
Hill reaction and, 298 
hydrolysis, 190 
photosynthesis and, 94 
see also Metallo-flavo- 
proteins; and Metallo- 
proteins 
Protoplast, in dormancy, 
194-95 
Pyruvate, 123 
Pyruvate kinase, 123 


Q 


Quantum requirements 

in photosynthesis, 313-22 
Quinones 

in Hill reaction, 300-2, 305 


R 


Respiration 
chilling and, 215 
crown gall and, 150-51 
ethylene and, 214-15 
fungus disease symptoms, 
243-44 
and geotropism, 174 
phosphate and, 215 
resistance to fungus and, 
235 
and rest breaking, 193-94 
temperature and, 218 
and thermonasty, 180-81 
volatile emanations and, 
214-16 
Rest 
biochemical aspects of, 185 
breaking of, 187-88 
auxin and, 188, 192-93 
in buds, 187-91 
respiration and, 193-94 
in seeds, 191 
temperature and, 188-89, 
197, 199 
in buds, 186-89 
in bulbs, 184 
chemical changes during, 
189-92 
acids and, 190 








398 


accumulation of food, 189 
protein hydrolysis, 190 
sequence of, 190 
in corms, 184 
cytological phenomena of, 
186 
description of, 184-87 
factors causing, 185 
horticultural aspects, 185 
physical changes during, 
plasma, 194 
water, 194 
processes of, 189-97 
auxin inhibitor mechanism 
of, 192-94 
chemical changes, 189-92 
physical factors of, 194- 
97 
protoplast contraction in, 
187 


in seeds, 184, 191 
stages of, 185 
temperature and, 184-86 
termination of, 184-85 
in tubers, 184 
see also Dormancy 
Rhizome, geotropism of, 
177-79 
Riboflavin 
and auxin-destruction, 
362-63 
photosynthesis and, 95 
phototropism and, 164 
Ripening 
2,4-dinitrophenol and, 215 
volatile emanations and, 
215 
Roots 
dormancy of, 187 
geotropism in, 175 
phototropism in, 168-70 
age of root and, 170 
auxin action in, 170 
Rust, 225-26 
see also Fungus diseases 


s 


Schenck general reaction 
scheme of chlorophyll, 
279-82 

Silicates, as soil conditioners, 
84 


Silicon, algal nutritive re- 
quirements, 57, 70 
Sodium, algal nutritive re- 

quirements, 57, 68-69 
Soil 

aggregation, 77, 82-84 

conditioners, 75-90 
aeration, 30, 82-84 
alginate, 81-82 
application of, 85 
cellulose products and, 80 
crop response to, 86-88 
fertilizers and, 88-89 
formulations, 84 
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humus, 76-77 
kinds of, 84 
laboratory evaluation of, 
79-80 
natural conditioners, 76- 
eT 
nutrient availability and, 
88 
organic matter and, 75 
polysaccharides, 77-79 
polyuronides, 77-79 
soil aggregation, 77, 82-84 
soil erosion and, 89 
soil productivity, 81-82 
soil structure and, 75 
stability of, 85-86 
synthetic, 85-86 
synthetic polyelectrolytes, 
82-84, 89-90 
toxicity of, 89 
water relationships and, 
82-84 
erosion of, 89 
fertility of, see Soil con- 
ditioners 
Soils, plant geography and, 
see Plant geography 
Sorbose, fungus disease and, 
232 


Spectrum changes, see 
Fluorescence 
Spray absorption 
factors affecting 
chemical composition of 
spray, 44-45 
contact angle, 39-40 
humidity, 42-43 
leaf age, 43-44 
losses to surroundings, 
45-46 
nitrogen status, 43-44 
paths of entry, 40-42 
surface wetting, 39-40 
temperature, 42-43 
rates of, 41-42 
Sprays, nutritive, see Nutri- 
tive sprays 
Sprouting 
postharvest control of, 220 
Stalk, role of 
in phototropism, 166 
Stamens, geotropism of 
effect of light on, 176 
Starch 
metabolism 
and dormancy, 183 
in geotropism, 174-75 
synthesis of, 288 
Starch grains 
enzymatic studies and, 116 
Succinic oxidase, 123 
Sucrose phosphorylase, 123 
Sugar 
fungus disease and, 231 
metabolism 
in fruit storage, 218 
and geotropism, 174 





Sulfur 
algal nutritive require- 
ments, 57, 67 
as foliar nutrient, plant 
response to, 39 


T 
Tannins, photosynthesis and, 
95 


Temperature 

dormancy and, 184-86, 197 

effect on flowers, see 
Thermonasty 

effect on spray absorption, 
42-43 

fruit storage and, 206, 208- 
9 


fungus disease and, 233-34 

in Hill reaction, 298 

respiration and, 218 

rest breaking, 187-89 

volatile emanations and, 

215 

see also Chilling 
Thermonasty, 179-81 

respiration and, 180-81 
Thioctic acid 

in Hill reaction, 305 
Toxins, fungus disease and, 


Transpiration 
chlorophyll and, 293 
Tricarboxylic acid cycle, 
304 


Triiodobenzoic acid 
and phototropism, 166 
Tropaeolum, phototropism 
in, 
Tropisms, 163-81 
indole-3-acetic acid and, 
163 
Tryptophan 
and auxin formation, 351- 
52 
Tyrosinase 
crown gall and, 151 


U 


Ulva 
absorption spectra chart, 
97 


photosynthesis in, 97 
reproduction in, 97 
Uronic acid 
soil conditioning and, 77 
Ursolic acid, apple scald and, 
211 


Vv 


Vegetables 
physiology of, postharvest, 
205-21 
Viruses 
chloroplasts and, 292 





fungus disease, effect of 
on, 244 
Vitamin C, see Ascorbic 
acid 
Vitamins, postharvest 
change, 205, 218 
Volatile emanations 
ethylene, 214-15 
and functional diseases, 
see Disease, func- 
tional 
and respiration, 214-16 
ripening and, 215 
temperature and, 215 
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WwW 


Water 
dormancy and, 194-95 
effect of, on geotropism,177 
oxidation of, 297 
Waxes 
apple scald and, 211-12 
Woody plants 
dormancy in, 183-201 


x 


Xanthine oxidase, 17-18 
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Zine 
algal nutritive require- 
ments, 57 
as foliar nutrient 
concentration of, 33 
plant response to, 32- 
33 


spray versus dust, 
32 
fungus spore development 


and, 
227, 231 





